The experiment was conducted on 1080 fertile eggs (average 62 grams weight) collected from AL-SHROUK breeder farms of 34 weeks old breeding flock. This eggs were randomly divided into 3 groups of 360 eggs according to storage period (7, 14 and 21 days) and subdivide into 4 groups of 90 eggs each according to warming treatments (0, 4, 8 and 12 hours) at 37.5°C, after the warming treatments eggs placed for two hours in setter hall and back into cooler operating at 16 -18 o C and 60 -80% relative humidity until end of all storage time. Egg storage until 7 days showed the best significantly values for fertile eggs, fertility%, hatchability%, hatchability of fertile eggs%, average chick weight. However storage until 21 days showed the highest significantly number of un-hatched eggs and showed the highest number of total embryonic morality and weight losses. Prehating at 4 hours showed the highest significantly values for hatchability percentage and hatchability of fertile eggs percentage but Pre-hating at 12 hours showed the highest significantly number of un-hatched eggs and showed the highest number of total embryonic morality without any significant effect. Interaction between storage periods and pre-heating treatments showed significantly effect on hatchability percentage, hatchability of fertile eggs percentage, chick weight, un-hatched egg, embryonic mortality, percentages of chick weight before and after storage, and dead chicks.
INTRODUCTION
Hatching eggs were stored on broiler breeder farms and hatcheries to minimize transportation costs or to provide for enough eggs available to fill large capacity incubators. But egg storage for more than a week is known to increase embryonic mortality and abnormalities due to the degradation of viscosity of egg albumen ( Van de Ven, 2004) . Storage egg hatching is a common practice in commercial breeder farms and their hatcheries; the period of egg storage varies between seven days and several weeks. However, the total length of storage period depends on the supply of hatching eggs, maximum hatchery capacity, and the variable market demand for 1-day old chicks in the poultry industry. Usually, hatcheries set eggs after 3 to 5 days of storage, but in some time, a hatchery needs to increase the storage period more than 7 days (Gharib, 2013) .The eggs stored longer than a seven days also, reduced hatchability and increased incubation time. Post-hatch performance; chick quality and poults from eggs stored for long periods are also deteriorated (Petek and Dikmen, 2006) . Stored egg more than 7 days is associated with a lag in embryo development (Christensen et al., 2001) , altered metabolic rate (Fasenko et al., 2009) , increased incubation time (Ruiz and Lunam, 2002 and Tona et al., 2003) , impairing embryo development and livability (Elibol et al., 2002 and Van de Ven, 2004) , and decline in hatchability Dikmen, 2006 and Yassin et al., 2008) . A lot of methods have been investigated to improve the hatchability% of stored eggs for beyond 7 days. One of them is to warm eggs prior to storage (Fasenko, 1997; Anonymous, 2000) . Compared with eggs that were not warmed, the pre-heating of poultry eggs before storage was reported to result in increased hatchability% and decreased level of embryonic mortality (Fasenko et al., 2001a,b; Dikmen, 2004, 2005) .
Therefore, the specific goal of current study, if pre-storage heating (0, 4, 8 and 12 hours) would improve the hatchability and decreased the embryonic mortality of broiler breeder (34 weeks of age) egg stored for long periods (7, 14 and 21 days).
MATARILS AND METHODS
The experiment was carried out on 1080 fertile egg (average 62 gram) collected from AL-SHROUK Cobb500 breeder farms of 34 weeks old breeding flock. The collected egg was randomly divided into 3 group of 360 egg each according to storage period (7, 14 and 21 days) and subdivide into 4 group of 90 egg each according to warming treatments (0, 4, 8 and 12 hours) at 37.5°C, after the warming treatments eggs placed for two hours in setter hall and back into cooler operating at 16-18 0 C and 60-70% relative humidity until to the end of all storage period. The egg was set in the setter after end storage period. Temperature of the setter was maintained at 99.5°F with 60% relative humidity during the first 18 th days. After the 18 th days of incubation egg were transferred from setter to hatch. Hatch temperature, wet bulb temperature and other conditions are shown in tables (1, 2, 3 and 4). Chicks were taken out the hatch after egg completed hatching.
All experimental egg was weighed after collection and at end of storage period. Dynamic weight loss occurred during storage period was expressed as a percentage of fresh egg weight.
Fertility percentage is the ratio between number of fertile egg and number of total egg, and was calculated by the equation. The accounting of unfertilized eggs was made at the end of the incubation period.
Fertility (%) = × 100
End incubation period (21 th days) the chick and all un-hatched egg were removed. Un-hatched egg broken out to determination age of embryonic mortality and pips. Temperature is an independent program and must be programmed separately.
All data were statistically analyzed the General Linear Model (GLM) procedures using statistical software SAS (2004) , to evaluate the effect of storage period; warm treatment and their interaction. The significant differences between group means were tested by the multiple range test according to Duncan (1955) . Humidity is an independent program and must be programmed separately. 
RESULTS AND DISCUSSION
Effect of storage period and pre-heating treatments on fertility%: Data of storage period, pre-heating treatment and their interaction were summarized in Table ( 5) . storage period showed significantly effect on number of fertile eggs and fertility %, increasing of storage period led to decrease fertility percentage, which was associated significantly with the increase in the number of clear eggs due to the death of embryos at early period, treatment 1, (7 days of storage) showed the best significantly values for number of fertile eggs and fertility %, which was associated with the lowest number of clear eggs (29.17, 97.22% and 0.83 respectively) when compared with other treatments, 2 (28.83, 96.11% and 1.17 respectively ) and 3 (28.08, 93.61% and 1.92 respectively). In current study, the seven day egg storage improved the hatchability%; total and fertile egg significantly compared to the 14 th and 21 th days egg storage. This result was expected in accordance with previous reports on broilers and other species related to egg storage and prestorage incubation (Uddin et al., 1994; Fasenko, 1997; Anonymous, 2000; Fasenko et al., 2001a,b) .
Results are agreement with finding by Petek and Dikmen (2006) showed that, fertility% of egg stored for 5 th days were significantly better than egg stored for 15 th days. Petek et al. (2003) , Petek and Dikmen (2004) reported that, storage egg long period prior to incubation decreased apparent fertility significantly. Factly, collection of egg for the 5-and 15-day storage groups was separated by 10 days might have accounted for the differences in fertility. But, Elibol et al. (2002) and Gharib (2013) didn't find any significant effects on the apparent fertility percentage among treatments eggs stored for 4, 7, 10 and 14 days at 18°C and 75% RH of broiler breeder. Pre-hating treatment didn't show any significant effect on number of fertile eggs and fertility %. The same results were found by Reijrink et al. (2010) and Gharib (2013) didn't find any significant effects on the apparent fertility percentage among prestorage heating durations (0, 6, and 9 hours at 37.5° C and 56% RH) of broiler breeder eggs. On the other hand, Petek and Dikmen (2006) found that heated broiler breeder eggs for 4 and 8 h in 38.0°C significantly decreased fertility compared to non-heated eggs. In this study, it was found that interaction between storage periods and pre-heating treatments was not significant effect on number of fertile eggs. However, significant (P<0.05) effect for interaction were observed for fertility % and clear eggs. A few embryos of prolonged storage egg couldn't start developing immediately in normal incubation condition. Another point of view is that the development of embryo from stored egg for a long time proceeds at a slower rate in the first period of incubation.
Effect of storage period and pre-heating treatments on number of chicks, hatchability %, hatchability for fertile eggs % and chick weight:
Data of number chicks, hatchability percent, hatchability for fertile egg percent and chick weight were summarized in Table ( 6) . The results revealed that treatment 1, (7 days of storage) showed the best significant values for hatchability and hatchability for fertile eggs percentage and chick weight at hatch (87.78%, 90.24% and 43.62 g, respectively) when compared with other storage periods, T2 (37.33%, 76.23% and 43.38 g) and T3, (54.72%, 58.81% and 43.08 g). These results agreement with (Yassin et al. 2008 ) who reported that attributed to the quality of the egg deprecates, where by the metabolic activity of the chick embryo is affected, which in turn influences the embryonic development of the chick. Fertility refers to the percentage of incubated egg that are fertile, while hatchability is the percentage of fertile eggs that hatch. Fertility and hatchability are interrelated heritable traits that vary among breed, variety and individuals in a breed or variety. A number of other factors including age of egg (Tarongoy et al., 1990) , storage factor (Brah and Sandhu, 1989) , flock age (Rogue and Soares, 1994), husbandry and rearing (Weis, 1991) , mating (Gebhardt-Henrich and Mark, 1991) , incubation RH and turning angle egg.
On the other hand, Petek et al. (2005) showed that hatchability of fertile and total egg not affected by length of storage for quail's eggs at 1, 3, 5, or 7 d. Pre-hating 4 hours showed the highest significantly values for hatchability and hatchability for fertile eggs percentage (77.04% and 82.22%) when compared with other treatments, non-pre-heating, pre-heating 8 hours and preheating 12 hours but control treatment (0 hours) showed the highest significantly values for chick weight at hatch (44.49 g) when compared with other pre-heating treatments 4, 8 and 12 hours (42.88, 43.19 and 42.88g, respectively) . Egg storage more than 7th days decreased embryonic mortality, embryo weight, hatchability% and chick quality grade (Fasenko, 2007; Hamidu et al., 2011) . Negative effects of storage egg long period on hatchability and chick quality may be caused by changes in the embryo or in the egg characteristics, or by both (Reijrink et al., 2010) . Marandure et al. (2012) found that hatchability percentage for broiler breeder egg exposed to pre-heating for 4h significantly higher than for egg exposed to preheating for 8h or 12 h after collection against the control which was not subjected pre-heating treatment. But, Gucbilmez et al. (2013) didn't find any benefit effect due to heating broiler breeder's eggs for 1 d of a 6-d storage period on hatchability percentage. Interaction between storage periods and pre-heating treatments showed significant effect on hatchability and hatchability for fertile eggs percentage and chick weight at hatch.
Effect of storage period and pre-heating treatments on un-hatched egg, embryonic mortality, pips and abnormal chicks:
The effects of storage period and pre-heating treatments and their interactions on Un-hatched egg, embryonic mortality, pips and abnormal chicks are presented in Table 7 . Results declared that storage at 21 days showed the highest significantly number of unhatched eggs (10.08) when compared with other storage periods (2.67 and 5.05 for 7 and 14 days of storage, respectively), also the same treatment showed the highest significant number of total embryonic morality (7.59) when compared with other treatments (1.58 and 3.66 for 7 and 14 days of storage, respectively). However, the storage period and pre-heating treatments and their interactions didn't show any significant differences on pips (live or dead) and abnormal chicks.
Pre-hating at 8 and 12 hours showed the highest significant number of un-hatched eggs (7.00 and 8.00) when compared with other pre-heating treatments (4.11 and 5.22 for control and pre-hating at 4 hours, respectively), also the same treatment showed the highest number of total embryonic morality (5.44 and 6.45) for group (3 and 4, pre-heating 8 and 12 h, respectively) when compared with other pre-heating group ((2.67 and 2.56) for control and pre-hating at 4 hours, respectively). All treatments didn't show any significant effect on pips (live or dead) and abnormal chicks. Interaction between storage periods and pre-heating treatments showed significant effect on un-hatched egg and embryonic mortality without any significant effect on pips and abnormality chicks due to interaction.
Similar results were observed by Reijrink et al. (2010) and Gharib (2013) who found that significantly higher late embryonic mortality rate was observed in egg stored for 10 th and 14 th days at 18°C and 75% RH of broiler breeder eggs as compared to the other storage period groups ( 4 and 7 days at the same treatment) .
Recently (Hamidu et al., 2010 (Hamidu et al., , 2011 showed the harmful impact of prolonged storage on broiler and layer blastodermal cell viability, cell death and mechanism of survival. Although, it isn't clear the extent of embryonic metabolic imbalance created by prolonged egg storage and what implications embryonic metabolism might have in reduction of embryonic cell viability, embryo development and early chick quality grade. Our Results are agreement with finding by Petek and Dikmen (2006) found that heated broiler breeder eggs for 4 and 8 h in 38.0°C significantly increased embryonic mortality compared to non-heated eggs. But, Gucbilmez et al. (2013) when heating broiler breeder's eggs for 1 d of a 6-d storage period, they didn't find any benefit effect on early and late dead. Total embryonic mortality during incubation in current study was affected by the main factor (storage time; pre-heating) and interactive effects significantly. Embryonic mortality of egg in the 4 and 8h pre-heating treatment were significantly increased compared to the non-warmed group. Most embryonic mortality was in egg stored for 21 th days. The embryos of egg stored for 21 th days showed noticeably lower hatchability and higher embryonic mortality (Tables 5 and 6 ). Significant in interaction (pre-heating × egg storage) for hatchability and embryonic mortality revealed that preheating treatment decreased hatchability% and increased embryonic mortality in egg stored for 21 days.
CONCLUSION
Results of the current study provide evidence that prolong egg storage to 21 days had a negative effect on fertile egg, clear egg, fertility %, chicks number, hatchability%, hatchability of fertile egg %, average weight of chicks, un-hatched egg and embryonic mortality. It is recommended that should be taken to store egg below the minimum recommended storage period 7 days.
In addition, pre-heating treatments especially, 4 hour that may increase the viability of stored egg and therefore should be applicated to minimize the harmful impact of prolonged egg storage.
